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IS : 262 - 1982

Indian Standard
SPECIFICATION FOR FERROUS SULPHATE, HEPTAHYDRATE

(Second Revision)
0. FOREWORD
0.1 This Indian Standard (Second Revision) was adopted by the Indian Standards Institution on 30 June 1982, after the draft finalized by the Inorganic Chemicals (Miscellaneous) Sectional Committee had been approved by the Chemical Division Council. 0.2 This standard was originally issued in 1950. The Inks and Allied Products Sectional Committee suggested that the requirements for ferrous sulphate used in the ink industry may also be covered under this standard. Considering this and the progress made by the industry since the publication of this standard, the Sectional Committee, responsible for the preparation of this standard decided to revise it for including a pure grade suitable for inks and pharmaceutical industries and purification of water, and an analytical reagent grade. Modifications were also made in the method of sampling and some of the methods of test. 0.3 The second revision of this standard has been undertaken to exclude the pure grade which included the pharmaceutical grade, as the same is already The percentage purity of technical covered by the Indian Pharmacepoeia. grade has also been raised j to minimum 97 percent, for meeting the requirements for purification of water and ink industry. 0.4 This material is widely used, in various industries, such as, fertilizer, as food and feed supplement, as wood preservative, as weed killer, as dye for leather, in prevention of chlorosis of plants, in process engraving and lithography, in etching aluminium. in writing inks, in water treatment, in qualitative analysis and chemical testing, in chemical processes, and for making other iron salts like oxides. 0.5 This standard contains clause 4.1 which calls for agreement between the purchaser and the supplier. 0.6 For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing

IS : 262 - 1982 the result of a test or analysis, shall be rounded off in accordance with IS : 2-1960*. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.

1, SCOPE 1.1 This standard prescribes the requirements and the methods of sampling and test for ferrous sulphate, heptahydrate. 2. GRADES 2.1 There shall be two grades of the material as follows: a) Technical Grade (TECH) For textile industries, for use in the production of iron oxide pigments for paints, for ink industry and for purification of water. _ b) Analytical Reagent Grade For use as a reagent. (AR) 3. REQUIREMENTS 3.1 Description - The material shall be in the form of green or bluish green crystals free from visible impurities. 3.2 Solubility 32.1 Ten grams of the material of technical grade when dissolved in 100 ml of freshly boiled and cooled water at 27 f 2OC shall give a pale yellowish green solution which shall be not more than faintly turbid. 3.2".2~`Analytical.reagent grade of the material shall be soluble in 0.5 part of boiling water producing a clear green coloured solution. It shall be practically insoluble in alcohol. 3.3 The material shall also comply with the requirements given in Table 1, when tested according to the methods prescribed in Appendix A. Reference to the relevant clauses of Appendix A is given in co1 5 of the table. 3.3.1 Additional Re uirements or Material Required for Putification of Water - The technica 4 grade oft l!e material when required for purification of water shall also comply with the requirements given m Table 2 in addition to those given under co1 3 of Table 1.
*Rules for rounding off numerical value (rewtbd).
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TABLE I

REQUIREMENTS

FOR FERROUS SULPHATE.
(Ckuw S.S)

HEPTAHYDMTE

No.

SL

cHAMcTeauaTlc Tech

M~TMOD OF TEST (REFTOCL No. IN AWENUX A) (4) 99.0 tu 101.0 (5) A-9 A-4 A-5 A-6 A-7 A-6 A-9 A-10

(3) 97.0 off'

03

s
TO~tUt

A-11 A-12 A-13 A-14

Topamest 6.15

TABLE,

ADmTxoNAL

FOR ?zRRoUs SULPHATE. PUNFiCATIOlU OF WATEB

w&we s.sg
i%.

CmAMmmYc

RaQm-m

MClHODOFTCW (y=% IN (4) A-10 A-11

(1) (f) i) Herq metals (as W). pans per mikm. Max ii) Arxnic (as AuOab. parts v million. Mu

(3 50 I

4.

PACIKING AND MARKING

4.1 Pacl&Ig - ThC8llWid8hdlkpCkdinjrrc~Ca8MiUb~Widl~ polyethylene liner. or as agreed to Technical grade of the material shall liner securely sealed so iu to 5

IS : 262 - 1982 Analytical and properly reagent grade shall be packed in glass or polyethylene sealed to avoid contact with air. bottles

4.2 Marking - The containers with the following information: a) b) c) d) e)

shall be securely closed and legibly marked

Name and grade of the material; Manufacturer's name and recognized trade-mark, if any; Mass of the material in the container; Month and year of manufacture; and Lot number to enable the batch of manufacture to be traced from records.

4.2:1 In case of AR grade of the material, data of analysis of the material as laid down in co1 4 of Table 1 shall also appear on the label. 4.2.2 The containers may also be marked with the Standard Mark.

4-2.3 The use of the Standard Mark is governed by the Provisions 01 Bureau of lndian Standards Act, 1986 and the Rules and Regulations made thcreundcr. The details of conditions under which the licence for the use of Standard Mark may be granted to manufacturers or produccrj may be obtained
from the Bureau of Indian Standards.

5. SAMPLING 5.1 The procedure for taking out representative samples from a lot, the number of tests and the criteria for conformity of the material to the requirements of the specification shall be as prescribed in Appendix B.

APPENDIX

A

(Clauses 3.3 and 3.3.1)
METHODS OF TEST FOR.FERROUS HEPTAHYDRATE SULPHATE,

A-l,

QUALITY

OF REAGENTS chemicals and distilled water (see

A-l.1 Unless specified otherwise, pure IS : 1070-1977') shall be used in tests.

NOTE - `Pure Chemicals' ehall mein $c&cala affect the rbultr of analysis.

that do not contain impurities which

I'.,
*Specification for water for general laboratory w

,,
(second r&on).
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IS : 262 - 1982 A-2. PREPARATION OF SAMPLE

A-2.1 Procedure - Powder 200 g of the material to pass through 1.00 mm IS Sieve [see IS : 460 (Part I)-1978*]. Keep the prepared sample in a clean glass-stoppered bottle for test purposes, A-3. DETERMINATION OF FERROUS HYDRATE (AS FeSC4, HsO) SULPHATE, HEPTA-

A-3.0 Outline of the Method - Ferrous sulphate content is determined by titration with standard potassium permanganate solution. A-3.1 Reagents Dilute Sulfihuric Acid - 4 N approximately. Solution - 0.1 N (see 51 of

A-3.1.1

A-3.1.2 Standard Potassium Pennanganate IS : ZSIS-1968-t). A-3.1.3 Ortho-Phosphoric Acid

A-3.2 Procedure - Weigh accurately about 5 g of the prepared sample (see A-2.1) and dissolve it in water. Add 1 to 2 ml of dilute sulphuric acid and make up the solution to 250 ml in a volumetric flask. Pipette out exactly 50 ml of the solution in a flask. Add 10 ml of dilute sulphuric acid and 2 ml of ortho-phosphoric acid and titrate with standard potassium permanganate solution. A-3.3 ~Calculation Iron sulphate, heptahydrate iy FeFe4, 7HzC), percent

M where V = volume of standard potassium permanganate solution used, N = normality of standard potassium permanganate solution, and M = mass in g of the matenal taken for the test. A-4. TEST FOR FREE ACID AS SULPHURIC ACID (AS HsS04)

=

139x

VXN

A-4.1 Reagents
* $ecification for test sieves: Part I wire cloth tats sieves (second reuisim). tMethods of prqkration of standard solutions for calorimetric and volumetric anal* Wt&bt).

l

(lirJt
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Is:fco-l!M2 A-4.1.1 Methyi otcmge Zdicatm 100 ml of water. A-4.1.0 Ad.0

- Disdve

0.01 g of methyl orange in

Standard Sodium H#roxide

Solution - 0.1 N.

Procedure

A-4.2.1 Weigh accurately about 4 g of the p ared sample (see A-2.1) and dissolve it in 100 ml of water. Add 4 drops "fp o methyl orange indicator. Divide it into two equal portions. Ado 3.8 ml of standard s0dium hydroxide

A-4.4.4 The limit prescribed in Table 1 shall be taken as not having been exceeded if the purphsh c0l0ur of the material under test disappears on the addition of standard sodium hydroxide solution. A-5.

DETERMINATION OF )Ii

A-5.1 Procedure - Disaolve5.0gofthepreparedsampk(A-~.l)in199ml offreshlyboilcdandcodedwateranddetenminethepHbymernrofapH meter using glass electrodes. . A-6. DETERXINATION
with

OF IRON (As&)

A-6.0 General - Ferric iron is `found by corn * the ammonhm tllbcyanate solution against sy""Bcolour solution. A-6.1 For Technical A-6.1.1 Reqpts
A-6.1.1.1 Concentrated hydrochloric a& - de IS : 265-1976,. A-6.1.1.9: Dilute sulphank acid A-6.1.1.1 Ammonium A-6.1.1.4 l:l(u/v). 10 percent(m/u). Gr+

thiocyanuts solution -

-ferrous sd hate [FeSO4.(NH4)aSO4.6HsO]

g of aumnonium in watet cantaining 10 ?kl of dilutestdp Kuricacid~diluterrithmrtert01ooOml.Dilute1Omloftbc solution to loo ml. One millilitre of the dilute soh&m contains 0.01 mg 0f ir0n (as Fe).

Standard iron solution -

Dissolw 0.702

A-&l.2

ApPcrotw

IS : 262 - 1982 A-9.1.2.1 Nesskr cylinders 50 ml capacity.

A-6.1.3 Procedure - Dissolve 2.5 of the prepared sample (see A-2.1) in water containing 2.5 to 3 ml of sulpf uric acid. The solution is made up to 250 ml and 5 ml of the solution is taken in the Nessler cylinder. Add 2 ml of hydrochloric acid and 5 ml of ammonium thiocyanate solution and the volume is made up to 50 ml with water. Carry out a control test using 10 ml of standard iron solution in the other cylinder.
A-6.13.1 The limit prescribed in Table 1 shall be taken as not having been exceeded, if the intensity of the colour produced with the material is not greater than that produced in the control test. A-6.2 For AR Grade

A-6.2.1 Rocedute - Follow the satie procedure as in A-6.1.2, but take 5 g sample and make up the vohune to 250 ml. Take 10 ml of this solution in a Nessler cylinder. The colour developed should not be darker than that developed by 5 ml of standard iron solution. A-7. DETERMINATION OF MANGANESE (AS Mn)

A-7.0 Outline of the Method - Manganese is determined by comparing the colour produced with sodium bismuthate against the colour of standard potassium permanganate solution. A-7.1 Apparatus riressler Cylinders 50 ml capacity.

A-7.1.1 A-7.2

Reagents Concentrated Nit& Acid See IS : 264-1976*.

A-7.2.1 A-7.2.2

Sodium Bismuthate - powdex.

A-7.29 Standard lWas&m Pewnanganute Solution - Prepare a dilute solution of potassium permanganate by diluting to 50 ml in a volumetric flask, a quantity of a recently standardized solution in accordance with the following formula: A= 0.455 N 1

l specific8lion

for

nitricMid

(secmd w&on).

9

IS : 262 - 1982 where

A N

= volume in ml of the standard tassium permanganate tion to be made up to a vo p" ume of 50 ml, and = normality of the standard potassium permanganate tion.

solusolu-

NOTE 1 - One millilitre of this solution is equivalent to 0.1 mg of manganese (Mn). NOTE 2 - The solution shall be prepared afresh.

A-7.3 Procedure - Dissolve 1 g of the prepared sample (see A-2.1) in 40 ml of water and 10 ml of concentrated nitric acid. Boil off nitrous fumes. Add 1 g of sodium bismuthate and about I ml of phosphoric acid. Shake vigorously for five minutes, and make up the volume with water to 50 ml. Carry out a control test using S ml of standard potassium permanganate solution in the other .Nessler cylinder. A-7.3.1 The limit prescribed in Table 1 shall be taken as not having been exceeded, if the intensity of the colour reduced `with the material is not greater than that produced in the contra P test. A-8. A-8.1 DETERMINATION Reagents Dilute Nitric Acid Hydrogen Peroxide 5 N approximately. SO volumes. 5 percent (m/u). OF CHLORIDES (AS Cl)

A&.1.1 A-8.1.2 A-8.1.9

Silver Nitrate

Solution -

A-8.2 Procedure - Dissolve 2.0 g of the prepared sample (see A-2.1) in roxide and 45 ml of water, add 2 ml of dilute nitric acid, 3 ml of hydrogen 1 ml of silver nitrate solution. The limit prescribed in Table 1 sF all .be taken as not having been exceeded if no opalescence is produced. A-9. A-9.1 DETERMINATION Apparatus Separating pH Meter Funnels 250 ml capacity. OF PHOSPHATES (AS PO4)

A-9.1.1 A-9.1.2 A-9.2 A-9.2.1

with glass and calomel electrodes.

Reagents Dilute Sulphuric Acid approximately 10 5 N.

IS : 262 - 1982 A-9.2.2 A-9.2.3 A-9.2.4 A-9.2.5 Ammonium Molybdate

Concentrated Hydrochlorik Acid - See IS : 265-1976'. Dilute Hydrochloric Acid Ethyl Ether approximately 5 N.

A-9.2.6 Stannow Chloride Solution - Dissolve 2 g of stannous chloride (SnCla.ZHzO) in concentrated hydrochloric acid and dilute to 100 ml with water. A-9.2.7 Standard Phosphate - Silicate Solution - Dissolve 1.43 g of potassium dihydrogen phosphate (RHaPO4) and 2.365 g of sodium silicate (NaaSiOs.9HzO) in water and make up to 1 000 ml. Store this solution in a waxed bottle. Dilute 1 ml of this solution to 100 ml with water immediately before use. One millilitire of this diluted solution is equivalent to 0.01 mg of phosphate (as P04) and 0.005 mg of silica (as SiOa). A-9.3 Procedure - Weigh accurately 1.000 g of the prepared sample (see A-2.1) and dissolve in 50 ml of water in a platinum dish. Digest on a steam bath for 20 minutes. Cool, neutralize with dilute sulphuric acid to a ' PH of about 4. and dilute to about 75 ml. Take 1 ml of standard phosphate-silicate solution and make up to about 75 ml. Add 0.5 g of ammonmm molybdate to each solution and when it is dissolved, adjust the PH to about 2 by adding dilute hydrochloric acid. Check the pH with the pH meter. Heat both the solution to boiling, cool to room temperature, add 10 ml of concentrated hydrochloric acid to each, and dilute to 100 ml with water. Transfer the solutions to separating funnels, add 35 ml of ether to each, shake vigorously and allow to separate. Wash the ether phase of each by shaking with 10 ml of dilute hydrochloric acid, allow to separate, and draw off; and discard this aqueous phase. Add 0.2 ml of freshly prepared stannous chloride solution to each ether extract and shake. If the ether extracts are turbid, wash with 10 ml of dilute hydrochloric acid. A-9.4 The limit prescribed in Table 1 shall be taken as not having been exceeded if the intensity of the blue colour produced in the test with the material is not greater than that produced in the control test. A-10. DETERMINATION OF LEAD (AS Pb) in

A-10.0 Outline of the Method - Lead is determined calorimetrically Nessler cylinders using saturated hydrogen sulphide solution.

*Specification for hydrochloric acid (second ret&ion).
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IS : 262 - 1962 A-10.1 Apparatus Nessiet cylinders 50 ml capacity.

A-10.1.1 A-10.2

Reagents Concentrated Hydrochlori'c Acid See IS : 265-1976'.

A-10.2.1

A-10.2.2 Standard Lead Solution-DimDissolve 1.60 g of lead nitrate ir water and make up the volume to 1 000 ml. Transfer exactly 10 ml of the solution into a volumetric flask and dilute it again with water to 1 000 m. mark. One millilitre of this solution contains 0.01 mg of lead (as Pb). The dilute solution shall be freshly prepared. A-10.2.3 A-10.2.4 Dilute Acetic Acid - approximately Hydrogen Sulphide 1 N.

Solution -saturated.

A-10.3 Procedure - Weigh accurately 1.0 g of the prepared sample (see A-2.1) and add 15 ml of water. Add 6 ml of concentrated hydrochloric acid and evaporate to dryness on a water bath. Dissolve the residue in water and transfer this solution into a Nessler cylinder. Dilute it with water to 50 ml and add 1 ml of acetic acid and 10 ml of hydrogen sulphide solution. In a second Nessler cylinder, carry out a contt+l test using 5 ml of standard kad solution in case of material required for purification of water and 2.5 ml in case of analytical reagent grade, and the same quantities of other reagents in the same total volume of the mixture. A-10.3.1, Dilute the contents of each cylinder to 50 ml and shake ,well. Compare the colour produced. The limits prescribed in Tables 1 and 2 shall be taken as not having been exceeded if the intensity of colour produced with the material is not greater than that produced in the control test. A-l 1. DETERMINATION OF ARSENIC (AS Aa202)

A-11.1 Procedure - Dissolve 1.0 g of the material in minimum amount of dilute sulphuric acid (approximately 4 N). Carry out the test for arsenic as prescribed in IS : 2088-197lt, using for comparison a strain obtained with
the following
a)

quantities

of arsenic

trioxide

(as

As203):

0.009 mg in case of material

required .for purifkltion

of water. and

b) 0.001 mg in case of aualytical reagcnl grade.

12

IS : 262 - 1982 A-12. TEST FOR COPPER

A-12.0 Principle - Copper is tested by the appearance of blue colour with ammonium hydroxide solution. A-12.1 Reagent Hydroxide Solution approximately 10

A-12.1.1 Dilute Ammonium percent (m/v).

A-12.2 Procedure - Dissolve 1.0 g of the prepared sample (see A-2.1) in 100 ml of water and add few drops of concentrated nitric acid and warm the solution for 1 or 2 minutes, add to it gradually dilute ammonium hydroxide solution until the solution is alkaline to litmus and then add few drops more. Boil the solution and then filter. Note the colour of the filtrate. A-12.2.1 The material shall be taken to have satisfied the requirements of the test if zao blue colour is produced.
thereby to intensify the colour and/or to eliminate turbidity. The solvents are added after

NOTE -

Carbon tetrachloride and isoamyl alcohol may be used for extracting and

the coiour has developed. The mixtures are then shaken to cause the colour to pass into the organic layer. Care shall be taken that the solvents themselves do not contain traces of metals. It is desirable to acidify the aqueous solution immediately prior to the extraction. which is slow, from an alkaline solution.

A-13.

TEST

FOR ZINC

A.-l% 1 Reagents A-13.1.1 A-13.1.2 (m/m). A-131.3 A-13.1.4 Concentrated Concentrated Nitric Acid Ammonium See IS : 264-1976*. Hydroxide 5 N. 5 percent (m/u). - 20 percent NHs

Dilute Hydrochloric Acid Potassium Ferrocyanide

Solution -

A-13.2 Procedure - Weight 2.0 g of the prepared sample (A-2.1) and dissolve in 30 ml of water, add 3 ml of concentrated nitric acid and boil to expel nitrous fumes. Add 20 ml of water and 10 ml of ammonium hydroxide and filter. Neutralize the filtrate with dilute hydrochloric acid and add 1 ml of the acid in excess and then add 2 ml of potassium ferrocyanide solution.

*Specification for nitric acid (second ser.&ion).

13

IS : 262 - 1982 A-13.2.1 The material shall pass the requirement appears in 10 minutes. A-14. A-14.1 DETERMINATION EARTHS Reagents Concentrated Nittic Acid Hydroxide See IS : 264-1976*. 15 percent NH3 (m/m). OF ALKALINE of the test if no turbidity

SALTS

AND ALKALINE

A-14.1.1 A-14.1.2

Dilute Ammonium

A-14.2 Procedure - Weigh 1.0 g of the prepared sample (see A-2.1) and dissolve in 10 ml of water. Oxidize by warming with a few drops of concentrated nitric acid and make alkaline with dilute ammonium hydroxide. Filter and wash several times with a minimum quantity of hot water until the filtrate is neutral to litmus. Collect the filtrate in a suitable porcelain or silica crucible and evaporate to dryness. Ignite the residue, cool and weigh to constant mass. A-14.3 Calculation Alkaline salts and alkaline earths, = percent by mass M, -x100
M2

where MI = mass in g of the residue after ignition, and M, = mass in g of the material taken for the test.

APPENDIX B (Chwe 5.1)
SAMPLING B-l. GENER%L OF FERROUS REQUIREMENTS SULPHATE, HEPTAHYDRATE

OF SAMPLING

B-1.0 In drawing, preparing, storing and handling test samples, the following precautions and directions shall be observed. B-l.1 Precautions shall be taken to protect the samp!es, sampled, the sampling instrument and the containers adventitious contamination.
*Specification for nitric acid (second r&on).

the material being for samples from

14

IS : 262 - 1982 B-l.2 To draw a representative sample, the contents
shall be mixed as thoroughly of each container as possible by suitable

selected for sampling means.

B-l.3 The samples shall be placed in clean, dry and air-tight suitable containers on which the material has no action.

or any other

B-l .4 Each sample container shall be sealed air-tight after filling and marked with full details of sampling, the date of sampling and the year of manufacture of the material. B-Z. SCALE OF SAMPLING

B-2.1 Lot - All the containers in a single consignment of the material of one grade and drawn from a single batch of manufacture shall constitute a lot. If a consignment is declared or known to consist of different grades or batches of manufacture, the containers belonging to the same grade and batch shall be grouped together and each such group shall constitute a separate lot. B-2.1.1 Samples shall be tested from each lot for ascertaining conformity of the material to the requirements of the specification. B-2.2 The number (n) of containers to be chosen from a lot shall depend on the size of the lot (IV) and shall be in accordance with col. 1 and 2 of Table 3. B-2.3 The containers to be selected for sampling shall be chosen at random from the lot and for this purpose random number tables shall be used. In case such tables are not available, the following procedure may be adopted: Starting from any container, count them 1, 2, 3. . . . . . . . up to r and so on in a systematic manner, where r is the integral part of N/n. Every 7th container thus counted shall be taken out for drawing supplies.
TABLE 3 NUMBER OF CONTAINERS (Chure B-2.2)
LOT .%ZE

TO BE SELECTED

NUMDER OF CONTAINERS To BE SELECTED

3 to 50 51 to 200 201 to 400 401 to 650 651 and above

15

IS : 262 - 1982 B-3. B-3.1 TEST SAMPLES AND REFEREE SAMPLE

Preparation

of Test Samples

B-3.1.1 Draw with an appropriate sampling instrument a small portion of the material from different parts of each container selected. The total quantity of the material drawr. from each container shall be sufficient to conduct the test for all the characteristics given under S and shall not exceed 1 kg. B-3.1.2 Thoroughly mix all portions of the material drawn from the same container. Out of these portions a small but equal quantity shall be taken from each selected container and shall be well mixed up together so as to form a composite sample weighing not less than 600 g. This composite sample shall be divided into three equal parts, one for the purchaser, another for the supplier and the third to be used as referee sample. B-3.1.3 The remaining portion of the material from each container (after a small quantity needed for the formation of composite sample has been taken) shall be divided into three equal parts, each part weighing not less than 100 g. These parts shall be immediately transferred to thoroughly dried bottles which are then sealed air-tight with stoppers and labelled with all the particulars of sampling given under B-1.4. The material in each such seakd bottle shall constitute an individual test sample. These individual samples shall be separated into three identical sets of samples in such a way that each set has an individual test sample representing each container selected. One of these three sets shall be sent to the purchaser, another to the supplier and the third shall be used as referee sample. B-3.2 Referee Sample sample (see B-3.1.2) and for this purpose and shall These shall be kept at a supplier and shall be used B-4. NUMBER The referee sample shall consist of the composite a set of individual samples (see B-3.1.3) marked bear the seals of the purchaser and the supplier. place agreed to between the purchaser and the in case of dispute between the two.

OF TESTS shall be

B-4.1 Tests for the determination of ferrous sulphate, heptahydrate conducted on each of the individual samples for all the grades.
B-4.2 Tests for the remaining posite sample. characteristics shall be conducted

on the cosn-

B-5. CRITERIA

FOR

CONFORMI'IY

B-5.1 For Individual Samples
16

IS : 262 - 1982 B-5.1 .I For Ferrous Sulphate - The test results for ferrous sulphate, heptahydrate shall be recorded, and the mean and the range for these test results shall be calculated as follows: Sum of the test results divided by the number of test results, and Range (R) = The difference between the maximum and the minimum values of the test results. The value of expression (3 f 0.61g) shall be calculated. If the values of this expression lie within the limits specified for the relevant grade in Table 1, the lot shall be declared to have satisfied the requirement for this characteristic. B-5.2 For Comp&ite Sample - The test results on the composite sample shall meet the corresponding requirements specified in Table 1 for the relevant grade. A-5.3 A lot shall be declared as conforming to the specification if it satisfies the requirements for each of the characteristics listed in Table 1 for the relevant grade. Mean (y) =

17

BUREAU
Headquarters

OF :

INDIAN

i .i

Manak Bhavan. 9 Bahadur Shah Zafar Marg. NEW DELHI 110002 Telephones
Regional

`\

: 331 01 31
331 13 75

Telegrams

: fv&iksansthe
Telephone 331-01 31 I 331 13 76

(Common to all Offices)

Offices

:

Central * Eastern Northern Southern Western
Branch

: Manak Bhavan, 9, Bahadur Shah Zafar Marg.
NEW DELHI 110002 : l/14 C.I.T. Scheme VII M. V.I.P. Road, Maniktola, CALCUTTA 700054 : SC0 445-446, Secior 35-C, CHANDIGARH 160036 : C.I.T. Campus, IV Cross Road, MADRAS 600113 : Manakalaya, ES MIDC. Marol. Andhiri (East), BOMBAY 400093
Offices :

37 86 62 21843 41 29 16 6 32 92 95

t

:

`Pushpak', Nurmohamed Shaikh Marg. Khanpur, AHMADABAD Peenya Industrial Area, 1 st Stage, Bangalore-Tumkur Road, BANGALORE 560058 Gangotri Complex, 5th Floor, Bhadbhada Road, T.T. Nagar, BHOPAL 462003

380001

2 63 48 39 49 55 55 40 21 5 36 27 2 67 05 6-71 19 96 3 31 77 231083 6 34 71 21 68 76 5 55 07 6 23 o+

Plot No. 82/83, Lewis Road, BHUBANESHWAR 751002 Yalai Kathir Building, 6/48-A Avanasi Road, COIMBATORE 641037 Quality Matking Centre, N.H. IV, N,I.T., FARIDABAD 121001 Savitri Complex, 116 G. T. Road, GHAZIABAD 201001 5315 Ward `No. 29, R.G. Barua Road. 5th By-lane. GUWAHATI 781003 5-8-5GC L. N. Gupta Mary. ( Nampally Station Road ) HYDERABAD 500001 R14 Yudhister Matg. C Scheme. JAlPUR 302005 ' 117/418 B Sarvodaya

Nagar, KANPUR

208005

Plot No. A-9. House No. 561/6X Sindhu Nagar, Kanpur Roao. LUCKNOW 226005 Patlipuria Industli.ll Estate, PATNA 800013 Oistnct Industries Centre Complex, SRINAGAR 190011 Bagh-e-Ali Maidan.

T. C. No. 14/1421, University P. 0.. Palayam. THIRUVANANTHAPURAM 695034
Inspection Offices

6 21 Oat

(With Sale Point)

:

Pushpanjali. First Floor, 205-A West High Court Road. Shankar Nagar Square, NAGPUR 440010 Institution of Ellyincers (India) Building, 1332 Shivaji Nagar. PUNE 411005

`SakS Office Calcutta is at 5 Chowringhee Approach.
P. 0. Princep Street, CALCUTTA ? Sales Office is. at Novelty Chambers, Gran! Road, BOMBAY Narasimharaja Square,

27 68 xl
89 65 28 22 39 71

$ Sates Office is at Unity Building, BANGALORE

Reprography

Unit,

BIS,

New Delhi,

India

